The recognition of cellular receptors by the mammalian reoviruses is an important determinant of cell and tissue tropism exhibited by reovirus strains of different serotypes. To extend our knowledge of the role of reovirus-receptor interactions in reovirus tropism, we determined whether type 1 and type 3 reovirus strains can infect cells derived from erythrocyte precursors. We found that reovirus type 3 Dearing (T3D), but not type 1 Lang, can grow in murine erythroleukemia (MEL) cells. This difference in growth was investigated by using reassortant viruses and we found that the capacity of T3D to infect MEL cells is determined by the viral cell-attachment protein, al. In experiments using murine monoclonal antibodies (mAbs) that bind to different ol regions, we show that T3D binding to MEL cells is inhibited by a mAb that identifies a domain important for hemagglutination (HA). We also determined that type 3 strains that can infect murine L cells but do not produce HA do not infect MEL cells. These results suggest that type 3 reovirus binds to and infects erythrocyte precursor cells via a al domain important for HA. Moreover, this study suggests that different domains ofsome viral cell-attachment proteins are used to initiate productive infections of different types of cells. (J. Clin. Invest. 1992.
Introduction
The process of viral infection is initiated by the attachment of the virus to receptor molecules on the surface of the target cell ( 1). The mammalian reoviruses have served as a useful model to define the molecular basis of viral pathogenesis (2) . In several previous studies, reovirus-receptor interactions have been shown to be an important determinant of viral tropism for particular cells and tissues in an infected host (3) (4) (5) (6) . Reovirus strains of different serotypes vary in their capacity to bind receptors on some nucleated cells (7) (8) (9) , and they also vary in their capacity to agglutinate different types of erythrocytes (10) (11) (12) . However, the relationship ofreovirus-mediated hem-agglutination (HA)' to productive viral infection of nucleated cells is not well understood.
The reovirus ar1 protein mediates the attachment of the virus to cellular receptors (13) (14) (15) . It is also the viral hemagglutinin ( 16, 17) and the determinant of the serotype-specific immune response ( 18 ) . Regions of a1 that are important for receptor recognition have been defined by studies of type 3 reovirus strains. Selected anti-r1 mAbs can neutralize type 3 reovirus in assays using murine fibroblast (L) cells, but do not inhibit HA; conversely, other anti-al mAbs inhibit type 3 reovirus-mediated HA, but do not neutralize ( 19). These observations suggest that domains important for binding to erythrocyte receptors are antigenically distinct from those important for binding to L cell receptors. Studies of type 3 al deletion mutants expressed in Escherichia coli (20) and studies of protease-digestion products of type 3 crl (21) also suggest that binding to erythrocyte receptors and L cell receptors are mediated by different regions of a1. Finally, there are studies that suggest discrete sequences in type 3 acr important for HA (11 ) are widely separated from those important for binding to L cell receptors (22) (23) (24) . Therefore, in the case of type 3 reovirus, distinct cr1 domains appear to be important for viral attachment to receptor molecules on different types of cells.
In this study, we investigated the capacity ofreovirus strains type 1 Lang (T1L) and type 3 Dearing (T3D) to infect erythrocyte precursor cells. We found that T3D, but not T1L, can grow in murine erythroleukemia (MEL) (27) , and field isolate strains oftype 3 reovirus, clones 9, 18, 43, 44, 84, and 93 (28) . Purified virion preparations were prepared by using second-and third-passage L cell lysate stocks of twice plaquepurified reovirus (29) . For some studies, reovirus was purified from third-passage L cell lysate stocks by substituting ultrasonic disruption (Ultrasonic 250; Branson Sonic Power Co., Danbury, CT) for cell homogenization in a modification of previously described techniques (30) . The ratio of viral particles to plaque-forming units (PFU) in the purified virion preparations was -100:1 (31 ) . Purified virions were radioiodinated by the chloramine-T method (32) . Growth Preparation ofmAbs. Antireovirus type 3 mAbs G5 and F4 were obtained from previously purified hybridoma culture supernatants ( 19). Purified mAbs were radioiodinated by the chloramine-T method (32) . Antireovirus type 3 receptor mAb 87.92.6 (murine IgM-kappa) (33) and isotype-matched control mAb HO 13.4 (34) were grown as ascites from hybridoma cells. For mAb 87.92.6, the ascites fluid was filtered and stored at -70°C before use. For mAb HO 13.4, the antibody was immunoaffinity purified as previously described (22) were added in 0.05-ml aliquots and the plates were incubated at 23°C for an additional 30 min. The cells were then diluted in ice-cold PBS, centrifuged, and washed three times in ice-cold PBS. Specific cpm bound was determined by subtracting cpm bound to wells similarly prepared without the addition of cells from cpm bound to wells that received cells (4, 26, 27) . We found that reassortant viruses containing an S1 gene derived from T3D could grow in MEL cells; reassortant viruses containing an S1 gene derived from T1 L could not grow in these cells (Table I) . No other reovirus gene was associated with virus growth in MEL cells, indicating that the S1 gene determines the capacity of reovirus T3D to infect erythrocyte precursor cells. Therefore, the capacity of reovirus to grow in MEL cells is similar to cell and tissue tropism in an infected host (3) (4) (5) (6) in that each of these properties is determined by the viral S1 gene.
We next performed experiments to investigate which ofthe two S1 gene products is associated with the difference in the (Fig. 3 A) . In contrast, mAb G5 inhibited the binding of T3D to L cells to a greater extent than to MEL cells at all concentrations ofantibody tested (Fig. 3 B) . (Table II) .
In additional experiments, we determined that the HA-negative strain, type 3 clone 44, did not bind MEL cells (Fig. 2 E) . This finding suggests that the difference in growth observed between HA-positive and HA-negative strains is caused by a (38) , which was raised against the neutralizing anti-al mAb G5 (33) . Given that mAb G5 resulted in some degree of inhibition of T3D binding to MEL cells (Fig. 3) , we determined whether the T3D receptor recognized by mAb 87.92.6 is expressed on MEL cells. In these experiments, we used mAb concentrations that consistently demonstrated the binding of mAb 87.92.6 to RI. I cells; however, the binding of mAb 87.92.6 to MEL cells could not be detected (Fig. 4) . Therefore, MEL cells do not appear to express the type 3 reovirus receptor recognized by the antireceptor antibody 87.92.6.
Discussion
The selective recognition of cellular receptors by the mammalian reoviruses is an important determinant of cell and tissue tropism in an infected host and, thus, plays a major role in reovirus pathogenesis (3) (4) (5) (6) . In this study, we found that reovirus strain T3D, but not T 1 L, can infect erythrocyte precursor cells, and we determined that this property is mediated by the binding of T3D to cellular receptors. These results are consistent with previous studies that indicate type 1 and type 3 reovirus strains recognize unique receptors on different types of cells (7) (8) (9) . However, this study represents the first demonstration that differences in reovirus tropism extend to cells of the erythroid lineage.
We (29, (39) (40) (41) (42) . The region of sequence previously identified as important for HA ( 11) , and now suggested to be important for binding to MEL cell receptors, resides in the ol tail. Additional studies suggest that specific sequences important for binding to L cell receptors are located in the al head (22) (23) (24) . Therefore, it appears that sequences in both the a1 tail and the alI head are involved in the attachment of reovirus to cellular receptors. (38) . We show that reovirus can infect cells that lack the receptor identified by mAb 87.92.6, as has been demonstrated in an earlier study using primary cultures derived from mouse brain (46) . However, the mechanism of viral attachment to these primary culture cells has not been elucidated. Therefore, it will be ofinterest to determine whether the attach- (47) . Thus, our study raises the possibility that reovirus infection oferythrocyte precursor cells might serve as a useful model for the study of alterations in hematopoiesis associated with viral infection. Moreover, given that a al domain important for HA appears to mediate the attachment of reovirus to MEL cells, it is possible that model peptides or analogues corresponding to this domain will be highly selective for erythrocyte precursors or mature erythrocytes. Therefore, these data might lead to a novel approach of targeting preerythrocytes for gene therapy or selective chemotherapy.
